induced specific isotyped subclass antibodies similar to those induced 
by I FA. No significant augmentation of fetal serum IgE was detected 
during this study. In addition, a boosting effect was obtained when the 
immunized mice were reinjected with a small antigen dose in I FA several 
months later. These results indicate that biodegradable MS may be a 
suitable vaccine delivery system/adjuvant not only for protein antigens 
but also for weakly immunogenic synthetic peptides. Copyright (C) 1996 
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Abstract: Pan DR-binciing peptides engineered by introducing anchor residues 
for different DR motifs within a polyalanine backbone bound 10 of 10 DR 
molecules tested, with affinities, in most cases, in the nanomolar 
range. Because of the small methyl group exposed far T cell 
recognition, these peptides were poor immunogens but effective blockers 
of DR-restricted antigen presentation. Introduction of bulky and 
charged residues at positions accessible for T cell recognition yielded 
extremely powerful Pan DR epitope peptides (PADRE) . These peptides 
elicited powerful responses in vitro from human peripheral blood 
mononuclear cells (PBMC) . Because these cells also cross-react on 
certain mouse class II alleles, we could also demonstrate that PADRE 
peptides are active in vivo. In one example of their capacity to elicit 
T help, they were approximately 1000 times more powerful than natural T 
cell epitopes. We propose that PADRE peptides may be useful in the 
development of subunit vaccines. 
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Presentation of antigenic peptides by MHC class II molecules to CD4+ T 
cells is critical to the generation of antitumor immunity. In an attempt to 
enhance MHC class II antigen processing, we linked the sorting signals of 
the lysosome-associaced membrane protein (LAMP-1 ) to the 

cytoplasmic/nuclear human papilloma virus (HPV-16) E7 antigen, creating a 
chimera (Sig/E7/LAMP-1 } . Previously, we found that expression of this 
chimera in vitro and in vivo with a recombinant vaccinia vector targeted 

E7 to endosomal and lysosomal compartments and enhanced MHC class II 
presentation to CD4+ T cells compared to vaccinia expressing wild-type E7 . 
In the current study, we tested these recombinant vaccinia for in vivo 
protection against an E7+ tumor, TC-1, which was derived from primary 
epithelial cells of C37BL/6 mice cotrans formed with HPV-16 E6 and E7 and 
c-Ha-ras oncogenes. All mice vaccinated with 1 x 10(7) plaque- forming units 
of wild-type E7-vaccinia showed progressive tumor growth when challenged 
with a tumorigenic dose of TC-1 tumor cells; in contrast, 80% of mice, 
vaccinated with the chimeric Sig/E7/LAMP1 vaccinia remained tumor free 3 
months after tumor injection. Furthermore, treatment with the Sig/E7/ LAMP-1 
vaccinia vaccine cured mice with small established TC-1 tumors, whereas the 
wild-type E7-vaccinia showed no effect on this established tumor burden. 
These findings point out the therapeutic limitations of recombinant 
vaccinia expressing unmodified tumor antigens. Further, they demonstrate 
that modifications that reroute a cytosolic tumor antigen to the 
endosomal/lysosomal compartment can profoundly improve the in vivo 
therapeutic potency of recombinant vaccines. 
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Development of CD8 alphabeta CTL epitope-based vaccines requires an 
effective strategy capable of co-delivering large numbers of CTL epitopes. 
Here we describe a DNA plasmid encoding a polyepitope or "polytope 11 
protein, which contained multiple contiguous minimal murine CTL epitopes. 
Mice vaccinated with this plasmid made MHC-restricted CTL responses to each 
of the epitopes, and protective CTL were demonstrated in recombinant 
vaccinia virus, influenza virus, and tumor challenge models. CTL responses 
generated by polytope DNA plasmid vaccination lasted for 1 yr, could be 
enhanced by co-delivering a gene for granulocyte-macrophage CSF, and 
appeared to be induced in the absence of CD4 T cell-mediated help. The 
ability to deliver large numbers of CTL epitopes using relatively small 

polytope constructs and DNA vaccination technology should find 
application in the design of human epitope-based CTL vaccines, in 
particular in vaccines against EBV, HIV, and certain cancers. 
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Further protection against antigenic drift of influenza virus in a ferret 
model by DNA vaccination. 
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Previously we showed that immunization of ferrets with DNA encoding the 
hemagglutinin (HA ), nucleoprotein (NP ), and matrix protein (Ml) of 
influenza virus induced protective immune responses. A DNA vaccine 
encoding HA (from a 1991 strain), NP and Ml (from a 1989 strain) 
protected ferrets better against challenge with the antigenic drift variant 
A/Georgia/03/93 than did the inactivated vaccine from the 1992-93 
influenza season. Here we report that the same DNA vaccine protected 
ferrets against a second, further divergent, drift variant 
(A/ Johannesburg/33/94) . Furthermore, the extent of protection provided by 
the DNA vaccine was equivalent to the homologous protection provided by 
an inactivated vaccine that exactly matched the challenge strain. 
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Abstract: The efficacy of a malaria peptide vaccine would be enhanced by 
the inclusion of a parasite-derived universal T cell epitope to 
ensure that all vaccinees develop parasite-specific cellular and 
humoral immunity, Two circumsporozoite (CS) protein T cell epitopes, 
previously identified by CD4(+) T cell clones derived from Plasmodium 
falciparum sporozoi te-immunized volunteers, were studied to determine 
their HLA class II binding potential, One epitope, located in amino 
acid (aa) 326-345 of the P, falciparum (NF54 strain) CS protein, was 
1 'universal 1 1 in that it could bind to multiple DR acid DQ molecules in 
vitro, in contrast, the second epitope, Tl, which is located in the CS 
repeat region, tvas recognized by T cells in the context of DQ6 
(DQB1*0603) and did not bind with high affinity to any of the class II 
molecules tested in the peptide binding assays, The in vitro patterns 
of peptide/HLA interactions correlated with immunogenicity in vivo, A 
multiple antigen peptide (MAP) containing the aa 326-345 epitope 
elicited responses in eight inbred strains (H*2 (a, b, d, k, p, q, r, s ) ) , 
while the Tl MAP was recognized by only a single haplotype, H-2(b), The 
combination of the universal aa 326-345 T cell epitope and the Tl . 
repeat in a di-epitope MAP overcame the genetic restriction to the P, 
falciparum CS repeat region and elicited antisporozoi'te Ab responses in 
all of the MAP-immunized mice, Synthetic peptide malaria vaccines 
containing the aa 32 6-345 universal T cell epitope would be 
expected to elicit parasite-specific immune responses in both 
sporozoite-primed and naive individuals of diverse genetic backgrounds. 
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Abstract: Biodegradable microspheres (MS) based on poly (D, L-lactide) and 
poly (D, L-lactide-co-glycolide) have the capacity to release ' 
encapsulated antigens over defined lengths of time depending on their 
composition and to elicit and sustain strong and long-lasting immune 
responses to protein antigens. In the present study, two synthetic 
multiple antigenic peptides (MAP), P30B2 and (NANP) (6) P2P30, were 
incorporated into MS of different compositions. P30B2 and 
(NANP) (6)P2P30 are composed of one or two universal T helper 
epitopes from tetanus toxin, 947-967 (P30) and 830-843 (P2), and of a 
B cell epitope derived from the repeat sequence of Plasmodium berghei 
or Plasmodium falciparum, respectively. BALB/c mice were immunized with 
these two peptides in different formulations, including individual MS 
or mixtures of MS with various release properties, Incomplete Freund's 
adjuvant (IFA) or as soluble peptides. MS formulations elicited strong 
and sustained proliferative and antibody responses comparable to those 
obtained with the IFA preparations. Furthermore, MS formulations 
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The evolution of vaccine strategies has seen a move from whole organisms 
to recombinant proteins, and further towards the ultimate in minimalist 
vaccinology, the epitope. The epitope-based approach is clearly compelling 
as only a relatively tiny, but immunologically relevant, sequence is often 
capable of inducing protective immunity against a large and complex 
pathogen. The post-reductionist era in epitope-based vaccinology -has seen a 
quest to re-construct complexity and design vaccines containing many 
epitopes. The hope is that such multi-epitope vaccines might induce 
immunity against multiple antigenic targets, multiple strain variants, 
and/or even multiple pathogens. The ability of DNA vaccination to 
co-deliver a series of antibody and/or CD 4 T cell epitopes remains largely 
unexplored. Successful viral vector and DNA -based experimental vaccines 
coding for multiple contiguous CD8 CTL epitopes have, however, 
recently been described. This simple CTL poly-epitope (or polytope) 
strategy may find application in the design of vaccines against several 
diseases including EBV, HIV and cancer. 
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In preparation for the development of DNA vaccines designed to produce 
protective antibodies against Plasmodium falciparum antigens (Ag) , we 
conducted studies to optimize antibody responses in Aotus monkeys after 
immunization with the P. yoelli circumsporozoite (CSP) DNA vaccine. We 
demonstrate in Aotus monkeys that an intradermal route of immunization with 
a PyCSP plasmid DNA vaccine generates antibody responses equivalent to 
a multiple antigen peptide/ad j uvant based vaccine, and that these data 
support the use of the intradermal route for initial studies of the 
efficacy of DNA vaccines in inducing protective antibodies against P. 
falciparum antigens in Aotus monkeys. 
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The immunogenic properties of melanoma-associated antigens recognized by 
cytotoxic T lymphocytes. 
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During the last 6 years significant progress has been achieved in the 
identification of melanoma-associated antigens recognized by cytotoxic T 
lymphocytes. These antigens belong the three main groups: tumor-associated 
testis-specific antigens (MAGE, BAGE, GAGE and PRAME) , melanocyte 
differentiation antigens (tyrosinase, Me lan- A/ MART- 1 , gplOO, TRP-1 and 
TRP-2) and mutated or aberrantly expressed antigens (MUM-1, CDK4, 
beta-catenin, gpl00-in4, pl5 and N-acetylglucosaminyltransf erase V) . In 
this review , we have summarized the available data concerning the 
characterization of melanoma-associated antigens with focus on their 
immunogenic and protective properties. The development of a strong immune 
response against differentiation antigens is limited by the existence of 
tolerance against these 'self 1 antigens, permitting the involvement of only 
T cells with low affinity T cell receptors. Among the melanoma 
differentiation antigens, only gplOO has been shown to be a tumor 
regression antigen - The testis-specific antigens such as MAGE and PRAME 
should potentially be highly immunogenic antigens. They contain several 
potential HLA class I binding epitopes and are present only in the testes 
which are not accessible to the cells of the immune system due to the lack 
of direct contact with the immune cells and the lack of HLA class I 
expression on the surface of germ cells. But only 2 patients have been 
found who responded to these antigens in vivo, indicating their genuinely 
low immunogenicity . A comparison of the predicted secondary structures of 
these two groups of antigens (testis-specific and differentiation antigens) 
revealed enrichment of long alpha-helical stretches in the testis-specific 
antigens. We hypothesize that such highly organized structures could 
diminish the efficiency of the protein unfolding — a necessary step in the 
proteolytic cleavage by proteasomes — and, therefore, could be responsible 
for the low immunogenicity of these proteins. In this case, modifications 
decreasing the stability of these proteins might be a means to improve the 
immune response against these potentially therapeutically useful antigens. 
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Mouse embryo cells (C57BL/6, H^-2b) transformed by the E1A and E1B genes 
of adenovirus type 5 (Ad5El MEC) are highly immunogenic. Previously, CTL 
were cloned from mice immunized with Ad5El MEC. These CTL clones were 
capable of tumor eradication in nude mice, and were directed against the 
AdSElA-encoded decapeptide SGPSNTPPEI , presented by the H-2Db MHC 
molecule. We have now generated Ad5El MEC containing a mutated 
AdSElA-encoded epitope. The mutant Ad5El MEC induce a strong CTL response 
when injected into immunocompetent mice. CTL clones generated against 
mutant AdSEl-trans formed tumor cells recognize an AdSElB-encoded epitope 
(VNIRNCCYI) in the context of H-2Db . Because this epitope is also present 
on wild-type AdSEl MEC, it is concluded that AdSEl-trans formed tumor cells 
express at least two CTL epitopes. Interestingly, the lysis of Ad5El MEC by 
the AdSElB-specific, but not by the AdSElA-specif ic, CTL clones was 
strongly diminished by the action of the activated ras oncogene. CTL 
directed against the AdSElB-encoded epitope were, like AdSElA-specif ic CTL, 
able to eradicate large established Ad5El-induced tumors in B6 nude mice, 
demonstrating that CTL activity directed against different CTL epitopes 
expressed by the same tumor can be exploited for immunotherapy of cancer. 
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Abstract: Vaccination with synthetic peptides representing cytotoxic T 
lymphocyte (CTL) epitopes can lead to a protective CTL-mediated 
immunity against tumors or viruses. We now report that vaccination with 
a CTL epitope derived from the human adenovirus type 5 E1A -region 
(Ad5ElA(234 -243 ))/ which can serve as a target for 
tumore-radicating CTL, enhances rather than inhibits the growth of 
AdSElA-expressing tumors. This adverse effect of peptide vaccination 
was rapidly evoked, required low doses of peptide (10 mu g) , and was 
achieved by a mode of peptide delivery that induces protective 
T-cell-mediated immunity in other models. AdSElA-specific CTL activity 
could no longer be isolated from mice after injection of 
AdSElA-peptide, indicating that tolerization of AdSElA-specific CTL 
activity causes the enhanced tumor outgrowth. In contrast to peptide 
vaccination, immunization with adenovirus, expressing AdSElA, induced 
AdSElA-specific immunity and prevented the outgrowth of 
AdSElA-expressing tumors . These results show that immunization with 
synthetic peptides can lead to the elimination of anti-tumor CTL 
responses. These findings are important for the design of safe 
peptide-based vaccines against tumors, allogeneic organ transplants, 
and T-cell-mediated autoimmune diseases. 
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The mechanisms that determine whether receptor stimulation leads to 
lymphocyte tolerance versus activation remain poorly understood. We have 
used rat insulin promoter (RIP)-gp/P14 double-transgenic mice expressing 
the lymphocytic choriomeningitis virus (LCMV) glycoprotein (gp) on 
pancreatic beta-islet cells together with T cells expressing an 
LCMV-gp-specific T cell receptor to assess the requirements for the 
induction of autoimmunity. Our studies have shown that administration of 
the gp peptide gp33 leads to the activation of P14-transgenic T cells, as 
measured by the upregulation of activation markers and the induction of 
effector cytotoxic activity. This treatment also leads to expansion and 
deletion of P14 T cells. Despite the induction of cytotoxic T lymphocyte 
activity, peptide administration is not sufficient to induce diabetes. 
However, the administration of gp peptide together with an activating 
anti -CD40 antibody rapidly induces diabetes. These findings suggest 
that the induction of tolerance versus autoimmunity is determined by 
resting versus activated antigen-presenting cells. 
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Optimal protein function often depends on co-operative interactions 
between amino acid residues distant in the protein primary sequence yet 
spatially near one another following protein folding. For example, antibody 
affinity is influenced by interactions of framework residues with 
complementarity-determining region (CDR) residues. However, despite the 
abundance of antibody structural information and computational tools the 
humanization of rodent antibodies for clinical use often results in a 
significant loss of affinity. To date, antibody engineering efforts have 
focused either on optimizing CDR residues involved in antigen binding or on 
optimizing antibody framework residues that serve critical roles in 
preserving the conformation of CDRs . In the present study a new approach 
which permits the rapid identification of co-operatively interacting 
framework and CDR residues was used to simultaneously, humanize and optimize 
a murine antibody directed against CD40. Specifically, a combinatorial 
library that examined eight potentially important framework positions 
concomitantly with focused CDR libraries consisting of variants containing 
random single amino acid mutations in the third CDR of the heavy and light 
chains was expressed. Multiple anti-CD40 Fab variants containing as few as 
one murine framework residue and displaying up to approximately 500- fold 
higher affinity than the initial chimeric Fab were identified. The higher 
affinity humanized variants demonstrated a co-operative interaction between 
light chain framework residue Y49 and heavy chain CDR3 residue R/K101 
(coupling energy, DeltaGI=0.9 kcal/mol) . Screening of combinatorial 
framework-CDR libraries permits identification of monoclonal antibodies 
(mAb) with structures optimized for function, including instances in which 
the antigen induces conformational changes in the mAb. Moreover, the 
enhanced humanized variants contain fewer murine framework residues and 
could not be identified by sequential in vitro humanization and affinity 
muturation strategies. This approach to identifying co-operatively 
interacting residues is not restricted to antibody-antigen interactions and 
consequently, may be used broadly to gain insight into protein 
structure-function relationships, including proteins that serve as 
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Abstract: We investigated the role of CD40-CD40 ligand (CD40L) interactions 
in multiple sclerosis (MS) and experimental allergic encephalomyelitis 
(EAE) . Activated helper T cells expressing CD40L (gp39) surface protein 
were found in MS patient brain sections, but not in brain tissue 
sections of normal controls or patients with other neurological 
diseases. CD40L-positive cells were co-localized with CD40-bearing 
cells in active lesions (perivascular infiltrates ) . Most of these CD40 
bearing cells proved to be of the monocytic lineage (macrophages or 
microglial cells), and relatively few were B cells. To functionally 
evaluate CD40-CD40L interactions, EAE was elicited in mice by means of 
proteolipid-peptide immunization. Treatment with anti-CD40L monoclonal 
antibody completely prevented the development of disease. Furthermore, 
administration of anti-CD40L monoclonal antibody, even after disease 
onset, shortly before maximum disability score was reached led to 
dramatic disease reduction. The presence of helper T cells expressing 
CD40L in brain tissue of MS patients and EAE animals, together with the 
functional evidence provided by successful experimental prevention and 
therapy in an animal model, indicates that blockade of 
CD40-CD40L-mediated cellular interactions may be a method for 
interference in active MS. 
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Abstract: The effects of vasoactive intestinal peptide (VIP) on human IgAl 
and IgA2 production were studied. In unf ractionated small resting B 
cells stimulated with anti-CD40 monoclonal antibody (mAb) , VIP induced 
IgAl and IgA2 production without affecting the production of IgGl, 
IgG2, IgG3, IgG4, IgM, or IgE. When small B cells were separated into 
sIgAl(+), sIgA2(+), slgAl(-) and sIgA2(-) B cells, anti-CD40 mAb plus 
VIP induced IgAl and IgA2 production by surface IgAl (slgAl (-) ) and 
sIgA2(-) B cells, respectively, while having no effect on slgAl ( + ) and 
sIgA2(+) B cells. This induction by VIP was specific, since anti-CD40 
mAb plus other neuropeptides, i.e., somatostatin or substance P, had no 
effect, and moreover, the induction was specifically blocked by a VIP 
antagonist. Further, anti-CD40 mAb plus various cytokines, including 
interleukin (IL)-l beta, IL-2, IL-3, IL-4, IL-5, IL-6, IL-10, 
transforming growth factor-beta, low molecular weight B cell growth 
factor, and interf eron-gamma, did not induce IgAl and IgA2 production 
by slgAl (-) and sIgA2(-) B cells, respectively. These results indicate 
that in the presence of anti-CD40 mAb, VIP induces IgAl and IgA2 
production by isotype switching. 
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The CD40 antigen is expressed on a variety of human hematological 
malignancies of B-cell lineage, including non-Hodgkin 1 s lymphoma, multiple 
myeloma, Hodgkin's disease, some leukemias, and certain carcinomas. The 
monoclonal antibody (mAb) , G28-5, a murine IgGl, binds to CD40 with a high 
affinity, (0.2 nM) . The antitumor activity of the mAb, its F(ab')2 
fragment, and its single chain sFv form, were tested in vitro and in vivo. 
Both the intact mAb and the sFv inhibited the growth of lymphoma cell lines 
in vitro in a dose-dependent and cell density-specific fashion. The in vivo 
antitumor efficacy of the mAb, the F(ab')2 fragment, and the sFv were 
examined in SCID mice bearing disseminated Ramos Burkitt's lymphoma cells. 

Treatment was initiated either 1,5,9, or 13 days post iv injection of 1 x 
10(6) Ramos cells. Untreated xenografted mice succumbed to disease as 
manifested by hindleg paralysis induced by deposits of tumor cells on the 
spinal column within 30 days of iv tumor' injection .. The IgG, (0.4 mg/kg, 
q4dx5) was highly efficacious in preventing the onset of disease when 
administered up to 9 days after tumor cell implantation. Mice treated 
with a comparable amount of the G28-5 F(ab , )2 fragment had no antitumor 
effect. Interestingly, administration of G28-5 sFv resulted in a 
significant delay of symptoms even after the xenografts were allowed to 
establish for five days prior to treatment . Due to the antitumor activity 
of the IgG and sFv, humanized versions of G28-5 have been prepared and are 
being evaluated alone and in combination with standard chemotherapeutic 
agents. 
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The antitumor effects of CD40 and CD20 monoclonal antibodies (mAbs) 



were 


compared 


on various human B-cell lymphomas by using both in vitro and 


in vivo assays. 


Anti -CD40 directly inhibited the proliferation of human 


B-cell 


lymphomas in vitro, whereas anti-CD20 exerted no inhibitory effects 
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